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MIO 0103 NPA/ 02-0392^ 
®ESIGNiA¥0¥?^MEl^^^ LINES LAYOUT OF AN INTEGRATED 

CIRCUIT 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] This application is a continuation of pending Application Serial No. 10/23 K938. filed 
August 30. 2002. 

BACKGROUND OF THE INVENTION 
100014100021 T his invention relates to a design layout method for metal lines of an 
integrated circuit (IC), and more particularly relates to a m e thod of spacing metal lines in an 
integrated circuit to minimize capacitive issues along speed sensitive pathways in a random 
access memory structure to reduce signal delay without negatively impacting the-Wemer Fill 
processing. 

f00021[00031 The Werner Fill process is disclosed by commonly owned U.S. Patent No. 
5,981,384, the disclosure of which is herein fully incorporated by reference. The Werner Fill 
process modifies the layout of electrically unisolated or live metal lines so that the spacing 
between the metal lines is substantially standardized prior to performing deposition of an 
intermetal dielectric layer (IDL). According to the Werner Fill process, circuit layout design 
modifications are made by adding dummy metal line features in areas of the layout having open 
spaces between parallel metal lines, and adding metal line spacers to existing metal lines to 
reduce the spacing therebetween to a standardized spacing or gap. As the nonstandard spacing 
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between metal lines becomes standardized to the standardized spacing or gap, an intermetal 
dielectric deposition results in a planarized surface of the intermetal dielectric. Consequently, 
many conventional process steps for planarizing the intermetal dielectric can be skipped or 
simplified. 

f000^f00041 H owever, as semiconductor device geometries continue to decrease in 
size, providing more devices per fabricated wafer, capacitance between metal line features 
(dummy and/or live) becomes an issue. Currently, some devices are being fabricated with 
spacing between metal line features of less than about 0.25 nm, and in some cases, the spacing 
between metal line features is as little as about 0.1 l|im. Since delay of a signal through a metal 
line is directly proportional to capacitance, and capacitance is inversely proportional to spacing, 
fiirther reductions in spacing will cause increases in capacitance, and thus substantial signal 
delay. This increased signal delay along long, substantially parallel metal lines features, which 
typically are speed sensitive pathways, has noticeably affected the other desire in the art to 
provide faster semiconductor devices. Accordingly, a need still exists to minimize capacitive 
issues (i.e., increased capacitance) along speed sensitive pathways in a random access memory 
structure to reduce signal delay without negatively impacting the Werner Fill process. 

SUMMARY OF THE INVENTION 
fO064tf000Sl The inventive process enhances metal line layout designs by providing 
two separate control spaces for the Wemer Fill process along speed sensitive pathways. Speed 
sensitive pathways are defined by long, substantially parallel metal lines that typically extending 
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over 10|im in length. One control space (i.e., DRCgapi) is for decreasing the spacing between 
various metal features to standardize such spacing according to the Werner Fill process. A 
second control space (i.e., DRCgap2) is for addressing capacitance issues along speed sensitive 
pathways. For example, for a speed sensitive pathway where there are two long parallel adjacent 
metal hnes, the Werner Fill process would bring the space between these lines down to a space 
defined by DRCgapi by adding metal line features or spacers. Instead, according to the present 
invention, the added metal line features or spacers provide a fundamental space between these 
lines of DRCgap2, which is defined to be somewhere between DRCgapi and the maximum space 
that will still be readily fiUable with DDL, and thus without negatively impacting the Wemer Fill 
process. At the ends of the long parallel metal lines, the spacing of the added metal line features, 
or spacers, is reduced to the first control spacing DRCgapi in order to best fill the three-way- 
intersections (TWIs) with subsequent dielectric depositions. 


ffiOOSt[00061 After the IC structure has been designed to minimize the spacing and 
capacitance between nearest parallel metal lines according to the inventive process, a deposition 
of an intermetal dielectric layer is made. Although the present invention is not limited to specific 
advantages or functionality, it is noted that the present inventive process provides for the IC 
structure's substantial planarization due to the uniform spacing between metal features beneath 
the intermetal dielectric layer with the first control spacing DRCgapi. Further, the present 
inventive process addresses capacitance issues along speed sensitive pathways of the IC structure 
due to providing a second control spacing DRCgap2 between long parallel metal lines. 
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fQ006tl0007l These and other features and advantages of the invention will be more 
fully understood from the following description of the various embodiments of the invention 
taken together with the accompanying drawings. It is noted that the scope of the claims is 
defined by the recitations therein, and not by the specific discussion of features and advantages 
set forth in the present description. 

BRIEF DESCRff HON OF THE DRAWINGS 
|000?tf00081 The following detailed description of the various embodiments of the 
present invention can be best understood when read in conjunction with the following drawings, 
where like structure is indicated with like reference numerals, and in which: 

fQQ08t[00091 F IG. 1 is a fragmented section of an integrated circuit to illustrate 
enhanced metal Une dimensions and dummy metal features added so as to standardize the 
spacing between metal features; and 

fO009|[0010] F IG. 2 shows a top view of an integrated circuit metal line layout design 
circumscribed within a guard ring at the periphery thereof, and having both a standardized 
spacing and a reduced standardized spacing between speed sensitive parallel metal lines to 
minimize signal delay due to capacitances. 

fOOWIOOl lI Skilled artisans appreciate that elements in the figures are illustrated for 
simplicity and clarity and have not necessarily been drawn to scale. For example, the 
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dimensions of some of the elements in the figures may be exaggerated relative to other elements 
to help to improve understanding of the various embodiments of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
4Oftt34l0012 | F IG. 1 depicts in cross section, an integrated circuit structure with a metal 
line layout design having standardized spaces between nearest metal features thereon according 
to the Werner Fill process. As previously mentioned, commonly assigned U.S. Patent No. 
5,981,384, discloses the Wemer Fill process, of which the entire disclosure is incorporated fully 
by reference. Additionally, sections of that disclosure are reproduced hereinafter for better 
understanding of the inventive modification made to the Wemer Fill process. Furthermore, as 
used herein the term "metal features" refers to all metal features (dummy, spacers, and lines) 
provided under the intermetal dielectric layer (IDL). 

fOOtmOOlSl In FIG. 1, a substrate 10 has an intermetal dielectric layer (IDL) 12 
situated thereon. The IDL 12 is also situated upon a series of metal lines 14. The metal lines 14 
are placed upon substrate 10 by conventional techniques, such as for example, by metal 
deposition and patterning. After the foregoing metal patterning process, or variations thereof, 
each metal line 14 has a thickness Tmet 16 and has a width > Wmet 18. The thickness of the IDL 
12 is T,rf/ 20. In one embodiment, T/^/ has a value of at least ( yfl Swer)/2, where Smet is a 
standardized distance explained hereafter. The altitude of the top surface of the IDL 12 is Tmet 
+Ti(ih and is indicated by reference nxuneral 22. 
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jOOt3tlOQ14| E nhanced metal line features, or spacers, 24 and 26 are provided adjacent 
to the metal lines 14 to standardize the spacing therebetween. Spacers 24 and 26 increase the 
resultant width of the metal lines 14 to result in the standardized distance Smet 28 between nearest 
parallel metal features seen in FIG. 1 . By standardizing the spacing between nearest parallel 
metal features to Smet2S, depositing the IDL 12 to altitude 22 provides fused trenches between 
enhanced metal features, as seen at 30 in FIG. 1. Consequently, the top surface of the IDL 12 is 
substantially planarized after a single deposition process step. 

F IG. 1 also shows the addition of dxmmiy metal features 32, where large 
areas of spacing exist on substrate 10 for which there are no metal lines 14. Again, each dummy 
metal feature 32 is as small as possible without introducing possible defects (e.g., lifting), and 
has a spacing of Smet 28 to other metal features. However, with spacing Smet 28 under a critical 
dimension (e.g., less than 0.25|Jim), capacitance issues between metal lines 14 results in signal 
delays along speed sensitive pathways, indicated by reference numeral 34 (FIG. 2). The present 
invention addresses capacitive issues along speed sensitive pathways by the hereafter-described 
methodology. 

i001r§t [001 61 R eferring to FIG. 2, capacitance along the speed sensitive pathways 34 of 
the metal line layout seen in FIG. 1 can be minimized, thereby reducing the signal delay 
therethrough. In FIG. 2, these speed sensitive pathways 34 are defined by long parallel metal 
lines 14 which extend in length at least 10|Lim. Before depositing the IDL 12, a number of 
dummy metal features 40, 42, 44, 46, 48, and 50 are added in open space 38, and a number of 
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enhanced metal line features or spacers 52, 54, 56, 58, and 60 are added to existing metal lines 
14 according to the Wemer Fill process. 

f0ftt6tf00171 D ummy metal features 40-50 and spacers 52-60 are added to standardize 
the distance between nearest parallel metal features of non-speed sensitive pathways, and/or 
nearest parallel metal features to a guard ring 36. The standardized spacing between these metal 
features and/or guard ring 36 is Stnet' hi one embodiment, the selection of the standardized 
spacing Smet is a function of thickness of the DDL 12 as well as, the metal layer thickness. In 
another embodiments, the distance between all non-speed sensitive metal features, including 

guard ring 36, is spacing Smet with the exception of a distance of about ^f2 Smet between the 
nearest diagonally spaced points on metal features. This is illustrated in the upper left comer 
between dummy metal feature 40 and spacer 52. In these embodiments, by standardizing the 
distance between metal features, the deposition of the IDL 12 results in a planarized top surface 
of the intermetal dielectric layer, as well as a minimized thickness of the intermetal dielectric 
layer between non-speed sensitive pathways. 

fflOj^fOOlSI When redesigning a conventional IC structure so as to standardize spacing 
between metal features to spacing Smeh n is calculated according to the following Equation A: 

A: S;„/,<S;„e,<=[1.4(n+l)T/rf/]+(n)W;„eJ; 
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where « is a maximized whole number of metal features, ^met is the smallest standardized width 
of the metal line, and Smw is the limit dimension by photolithography as a design rule. Further, it 
is to be appreciated that spacing Stnet is also not greater than twice thickness T,v//, and that n is not 
greater than: 

n < {^met -L4T,v//)/(1.4T,v// +W;„eO. 

fO03^r00191 The foregoing Equation A is calculated for a maximized n for each area of 
the IC structure having an open space between nearest parallel metal features. The resultant 
calculated metal spacing Smet is constrained by the requirement that it must be less than or equal 
to twice the IDL thickness T,v// for nearest metal features parallel to one another. Furthermore, 
Sme/Hiust be larger than the design rule S;„/;,. 

fOQjr9t[00201 Once the maximized value of n is known, dummy metal features such as, 
for example, 40-50, are added to the open space 38 according to the value of «. By way of 
example, points 45 and 49, seen in the lower right hand comer, show the addition of two dummy 
metal feature 48 and 46. Thus, the maximized value of n for open space 38 between points 45 
and 49 is 2. Points 39 and 41, seen in the lower left hand comer of FIG. 2, show only one 
dummy metal feature 40 therebetween, which indicates that the maximized value of « is 1 given 
open space 38 between points 39 and 41 . 
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400201100211 The foregoing Equation A presumes that all dummy metal features that are 
added to the design layout in the open spaces according to maximized integer w, shall have a 
substantially constant width of W met which is the same as the smallest possible metal line as 
defined by design rules and the photolithography process. 

f00234f0022] Where the foregoing equation results in a maximized value of n that is less 
than 1, or the remaining open space between is greater than the standardized spacing of S^eh then 
existing metal lines can have metal line features added thereto so as to reduce the spacing 
between metal features or the guard ring 36 to a standardized spacing. By way of example, FIG. 
2 shows metal line spacers 58 having a distance ofSmet to guard ring 36. In this case, metal line 
14 was enhanced by spacers 58 to standardize the distance to guard ring 36 to be 8;^,^/. 

100234100231 Spacers 58 are to be contrasted with spacers 54 and 56, in that spacers 54 
and 56 are continuous in length, whereas spacers 58 are staggered rather than continuous. By 
staggering spacers 58, there is a reduction in capacitive coupling between two adjacent but 
isolated metal lines as compared to spacers 54 and 56 against metal lines 14. Such staggering of 
spacers 58 can be accomplished while still maintaining a standardized separation between metal 
features ofSmeh Similarly, dummy metal features 40, by staggering the same, cause less 
capacitive coupling between metal lines 14 as compared to dummy metal feature 44. 
Furthermore, dimimy metal features 40 are less likely to cause a yield loss due to electrically 
conductive particles as compared to the dummy metal feature 44. 
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jW23||0024 | I t is also preferable that both the dummy metal features and the enhanced 
metal line features or spacers be kept as small as possible. According to the implementation of 
Equation A, rather than increasing the size of a spacer, it is better to maximize the number of 
dummy metal features n so as to fill up open space between nearest parallel metal features. The 
reason for this is to minimize the metal line coupling capacitance inherent in larger metal lines. 
An inherent problem in increasing coupling capacitance is that it tends to slow down the circuit 
and to consume more power. 

tOO244f00251 As a negative example of this benefit, spacer 62 has been added above 
point 49 and is increased in size at the right side fi"om metal line 14 to allow only one space 
between itself and the adjacent metal line 14. When only one space exists between electrically 
conductive metal features, the chances for an electrically conductive particle impurity being 
entrapped therein or any other particle "masking" the gap during metal etching and causing a 
short between the metal features represents a high probability. By way of example, spacer 62 is 
in contact with an electrically conductive particle 70 having a width of Smet or greater, where 
particle 70 is also in contact with metal line 14 above point 45 thereon. Particle 70 will serve to 
short out spacer 62 and metal line 14. 

t0025t[00261 Converselv, by increasing the number of dummy metal features placed 
within an open area between nearest parallel electrically conductive metal lines, there is a lesser 
probability of entrapping conductive or "masking" particles so as to short out the electrically 
conductive metal lines 14. By way of example, dummy metals lines 46 and 48 between points 
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45 and 49 have particles 68 and/or 69 entrapped therebetween. Because dummy metal features 

46 and 48 are electrically isolated, particles 68 and/or 69 will not cause a shorting out of metal 
lines 14 at points 45 and 49. Thus, open area 38 between dummy metal features 46 and 48 
serves as a means to entrap electrically conductive or "masking" particles 68 and/or 69. Any 
such electrically isolated dummy metal feature will help to entrap electrically conductive or 
"masking" particles, rather than allowing them to reduce the yield by shorting out nearest 
parallel, electrically conductive metal lines 14. 

jO026tlOO271 F urthermore, the capacitive issues along speed sensitive pathways 34 are 
addressed by using at least two control widths for the standardized spacing Smet between such 
metal line features 14. In particular, a first control space DRCgapi is for decreasing the spacing 
between various metal features to standardize such spacing, and is typically set at Smet- A second 
control space DRCgapa is for minimizing capacitance along the speed sensitive pathways 34. 

fOft3?t[00281 B v way of example, spacers 64, 66, and 67 have been added according to 
the present invention to existing metal lines 14 that are designated as speed sensitive pathways 
34. Typically, speed sensitive pathways are defined by long parallel adjacent metal lines 14. 
Accordingly, between a speed sensitive pathway, where there are two long parallel adjacent 
metal lines 14, spacing of the added metal line feature(s), such as spacer 64, to other metal 
features, such as metal line 14, and/or spacing between adjacent pairs of spacers, such as 66 and 
67, is maintain at the second control spacing DRCgap2. It is to be appreciated that DRCgap2 is 
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defined to be between DRCgapi and the maximum space that will still be readily filled with the 
IDL 12 without negatively impacting the Werner Fill process. 

fQ028tf00291 The spaces between metal lines and/or metal features at the ends of such 
long parallel adjacent metal lines are reduced to the DRCgapi space in order to best fill three- 
way-intersections (TWIs) with subsequent depositions. A TWI is illustrated on the right hand 
side of FIG. 2, next to dummy metal feature 44. Additionally, the adjustment of the spacing 
between spacers and metal features along the speed sensitive pathways 34 fi-om DRCgapi to 
DRCgap2 may be incremental forming steps, as illustrated between spacers 66 and 67, and/or 
may be immediate with no incremental spacing steps (i.e., DRCgapi then DRCgapi), such as 
illustrated by spacer 64 and the adjacent metal line 14. The relationship between these control 
spaces is DRCgap2>DRCgapi>S;„e/- hi one embodiment, Smet is fi'om about 0.1 lOm to about 
0.25<Dm. 

f00291[00301 B y implementing the spacing methodology of the present invention, speed 
issues between speed sensitive pathways are improved without negatively impacting the Werner 
Fill process. In this manner, the altitude of the top surface of the IDL 12 will be the same over 
open spacing areas as well as over most metal features resulting in a substantially planarized IDL 
with fiised trenches between metal features. 

tO03Otf00311 According! V. after depositing IDL 12, continued fabrication of the IC 

structure may proceed without the need for a planarization stage. For example and referring 
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back to FIG. 1, such continued fabrication includes applying a layer of photoresist 72 over the 
IDL 12, and exposing the layer of photoresist in an area positioned over at least one metal lines 
14. The layer of photoresist is developed to open at least one via 74 positioned over the at least 
one of the metal lines 14, such that a second metal line 76 can be deposited into the via so as to 
make underlying contact with the metal line 14. 

tOOW100321 Since there are no further processing steps for the planarization of the DDL 
12, the dielectric layer can be kept thin (i.e., about 5000 to about 7000 Angstroms). 
Accordingly, the IDL 12 will have a good uniformity, and the aspect ratio for subsequent vias 74 
to be pattemed will result in a favorable consistent aspect ratio and good step coverage in the 
vias during the next metal layer to be deposited thereover. This process can be repeated for an 
unlimited number of metal line layers. 

tOO3H[00331 While the invention has been described in detail in connection with a 
number of various embodiments known at the time, it should be readily understood that the 
invention is not limited to such disclosed embodiments. Rather, the invention can be modified to 
incorporate any number of variations, alterations, substitutions or equivalent arrangements not 
heretofore described, but which are commensurate with the spirit and scope of the invention. 
Accordingly, the invention is not to be seen as limited by the foregoing description, but is only 
limited by the scope of the appended claims. 

What is claimed is: 
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CLAIMS 

1. An IC structure comprising: 

a plurality of metal features provided on a substrate, said plurality of metal features 
including at least two substantially parallel adjacent metal lines having a speed sensitive 
pathway, each one of said metal lines having a separation Smw from the nearest of the other metal 
features: and 

an enhanced metal hne feature provided along at least one of said metal hnes, said 
enlianced metal line having a first control spacing DRCgapj^ between said metal lines, and a 
second control spacing DRCgap9 between said metal hnes along said speed sensitive pathway, 

wherein DRCgap2>DRCgapx. 

2. The IC stmcture of claim 1 wherein DRCgapx ^S^> 

3. The IC structure of claim 1 wherein change from the first control spacing DRCgap^ to the 
second control spacing DRCgap? is incremental 

4. The IC structure of claim 1 wherein at an end of said speed sensitive pathway said enhanced 
metal line feature is decreased from DRCgap2 to DRCgapj^. 

5. The IC structure of claim 1 wherein said plurality of metal features furtlier includes dummy 

metal features» 
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6. The IC structure of claim 1 farther comprising a dielectric layer having a thickness ofTiw 
over said metal features. 

7. The IC structure of claim 1 wherein PRC gap? is defined between DRCgap^ and a maximum 
space that can be readily filled with an intermetal dielectric layer without negatively impacting 
Werner Fill processing, 

8. The IC stnictwe of claim 1 further comprising a guard ring circumscribing said metal 
features, said guard ring having said separation Sn , ^ to the nearest metal feature parallel thereto, 

9. The IC structure of claim 1 wherein said plurality of metal features on said substrate includes 
dummy metal features, each having a width Wm g ^ and being situated in the separation between 
said metal features to provide said separation S, »^. 

10. The IC structure of claim 1 further comprising a dielectric layer having a thickness of T/./ / 
over said metal features, said plurality of metal features on said substrate includes dummy metal 
features, each having a width Wm ^ / and being situated in the separation between said metal 
features to provide said separation Sm g /. wherein: 

Smp/ is not greater than (1 A(n+l)T ui i)-^(n)W^ j ^) or twice T j w: and 

yx is a maximized whole number not greater than (Sm g / -1.4T / ^V(1.4T/^/ +Wmg/). 
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1 1 , The IC structure of claim 1 wherein at least one of said plurality of metal features is 
diagonally spaced from a nearest portion of another one of said plurality of metal features by a 

distance that is equal to 


12. The IC structure of claim 1 further comprising a dielectric layer having a thickness of T»j 7 
over said metal features, wherein a maximum spacing between nearest diagonally spaced points 
on said metal lines is less than or equal to about twice the thickness Ti ^ i of the dielectric layer, 

13. The IC structure of claim 1 wherein a minimum width of said metal features and a minimum 
spacing between closest parallel metal features are about equal, except along said speed sensitive 
pathway. 

14. The IC structure of claim 1 further comprising a dielectric layer having a thickness of T.w/ 
over said metal features, wdierein said thickness of T/^ has a value of at least ( JlSnu^/l. 

15. The IC structure of claim 1 further comprising a dielectric layer having a thickness of T/ ^/ 
over said metal features, and said plurality of metal features on said substrate includes dummy 
metal features, each having a width Wm ^ t. and being situated in the separation between said metal 
features to provide said separation S« ,^ u wherein: 

is not greater than ( 1 .4(y7+l)T / ^)-i-fa)Wi > ^/) or twice Tu n: 
is a maximized whole number not greater than (S» , ^ A .4Tiw/)/(l AT i^ i +Wm^/): 
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at least one of said plurality of metal features is diagonally spaced from the 
nearest portion of another one of said plurality of metal features by a distance that is 

equal to yfz Si ^; and 

said thickness o fTw has a value of at least ( ^I2 Sm^V2, 


16. The method of claim 15 wherein a maximum spacing between nearest diagonally spaced 

points on said metal lines is less than or equal to about twice the thickness T/ ,/ / of said dielectric 
layer. 

17. The method of claim 15 wherein a minimum width of said metal features and a minimum 
spacing between the closest parallel metal features are about equal except along said speed 
sensitive pathway. 

18. An IC structure comprising: 

a plurality of metal features provided on a substrate, said plurality of metal features 
including at least one speed sensitive pathway, each one of said metal features havmg a 
separation S» » 2 from the nearest of the other metal features: and 

an enhanced metal line feature provided on said substrate, said enhanced metal line 
having a first control spacing DRCgapj_ between said metal features, and a second control 
spacing DRCgap? between said metal features along said at least one speed sensitive pathway, 
wherein DRCgap2>DRCgapx . 
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19. The IC structure of claim 18 wherein DRCgap j^^Si»Pf 

20. The IC structure of claim 18 wherein S »^ / is from about 0.1 1 um to about 0.25|im. 

21. The IC staicture of claim 18 wherein change from the first control spacing DRCgap^ to the 
second control spacing DRCgap2 is incremental. 

22. The IC structure of claim 18 wherein change from the first control spacing DRCgapj_to the 
second control spacing DRCgap? is immediate. 

23. The IC structure of claim 1 8 wherein at an end of said at least one speed sensitive pathway 
said metal line feature is decreased from DRCgap^ to DRCgap^^. 

24. The IC stmcture of claim 18 wherein PRC gap? is defined between DRCgap^ and a 
maximum space that can be readily filled with an intemietal dielectric layer without negatively 
impacting Werner Fill processing. 

25. The IC structure of claim 18 wherein said at least one speed sensitive pathway extends 
greater than about 10|Lim. 

26. The IC structure of claim 18 wherein said plurality of metal features includes dummy metal 
features. 
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27. The IC structure of claim 18 further comprising a dielectric layer having a thickness ofT,w 
over said metal features. 

28. The IC structure of claim 18 further comprising a guard ring circumscribing said metal 
features. 

29. The IC structure of claim 18 wherein said plurality of metal features on said substrate 
includes dummy metal featui'es, each having a width Wg^ and being situated in the separation 
between said metal features to provide said separation S^ ^/. 

30. The IC structure of claim 18 further comprising a dielectric layer having a thickness of T/ ^/ 
over said metal features, said pluraUtv of metal features on said substrate includes dummy metal 
features, each having a width W»^/ and being situated in the separation between said metal 
features to provide said separation S« g ^, wherein: 

Smg/ is not greater than (1.4(a7+1)T/^)+(/2)W»^) or twice T/^; and 

A? is a maximized whole number not greater than (Sn u ^ -1 .4Tj >j 7V(l ATun +Wm/=>/). 

31. The IC structure of claim 18 wherein at least one of said plurality of metal features is 
diagonally spaced from a nearest portion of another one of said plurality of metal featm-es by a 

distance that is equal to ^f2 Sm^/. 
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32. The IC structure of claim 18 further comprising a dielectric layer having a thickness of T iw/ 
over said metal features, wherein a maximum spacing between nearest diagonally spaced points 
on said metal lines is less than or equal to about twice the thickness T j ^ of the dielectric layer. 

33. The IC structure of claim 18 wherein a minimum width of said metal features and a 
minimum spacing between closest parallel metal features are about equal except along said at 
least one speed sensitive pathway. 

34. The IC structure of claim 18 further comprising a dielectric layer having a thickness of T,w/ 
over said metal features, wherein said thickness of Ty^ has a value of at least ( V2 S/^V2. 

35. An IC structure comprising: 

a plurality of metal lines provided on a substrate, at least two of said metal lines being 
substantially parallel and adjacent to each other having at least one speed sensitive pathway; 

dummy metal features, each having a width Wr nj^ u provided in separations between said 
metal lines; 

a standard spacing S^provided between each metal line and the nearest of one of said 
dummy metal features; and 

an enhanced metal line feature provided along said at least one speed sensitive pathway, 

said enhanced metal line feature having a first control spacing DRCgap^ between said adjacent 

metal lines, and a second control spacing DRCgap2 between said adjacent metal hnes along said 

speed sensitive pathways, wherein DRCgap7>DRCgapj^. 
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36. The IC structure of claim 35 wherein DRCgap i^S»,gf , wherein Sm g / is from about 0.1 1 urn to 
about 0.25 ^m. 

37. The IC structure of claim 35 wherein change from the first control spacing DRCgap^ to the 
second control spacing DRCgap? at ends of said at least one speed sensitive patliway is selected 
from the group consisting of incremental, immediate, and combination thereof. 

38. The IC structure of claim 35 wherein DRCgap ? is defined between DRCgapj i and a 
maximum space that can be readily filled with an intermetal dielectric layer without negatively 
impacting Wemer Fill processing. 

39. The IC structure of claim 35 wherein said at least one speed sensitive pathway extends 
greater than about lOum. 

40. The IC structure of claim 35 fiuther comprising a dielectric layer having a thickness of T/.// 
over said metal features, wherein said metal features have a substantially equal thickness T^^ 
and a width > W^^. 

41. The IC structure of claim 35 further comprising a guard ring circumscribing said metal 
features, said guard ring having said separation Sm g / to the nearest metal feature parallel thereto. 
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42. The IC structure of claim 35 further comprising a dielectric layer having a thickness of T/w/ 
over said metal features, wherein: 

Smg/ is not greater than ( 1 A(n+l)Ti^)'^(n)W,j^ or twice T/^; and 

/? is a maximized whole number not greater than (Si^ ^ ^ AAT ,ji })/(lAT i ^ +Wm/^>/). 

43. The IC structure of claim 35 wherein at least one of said plurality of metal features is 
diagonally spaced from a nearest portion of another one of said plurality of metal featm es by a 

distance that is equal to ^^2 S»,^. 

44. The IC structure of claim 35 further comprising a dielectric layer having a thickness of T/^ / 
over said metal features, wherein a maximum spacing betw^een nearest diagonally spaced points 
on said metal lines is less than or equal to about twice the thickness Ti ^ i of the dielectric laver« 

45. The IC structure of claim 35 wherein a minimum width of said metal features and a 
minimum spacing between closest parallel metal features are about equal except along said 
speed sensitive pathway. 

46. The IC structure of claim 35 further comprising a dielectric layer having a thickness of T/^ / 
over said metal features, wherein said thickness of Tj^/ has a value of at least ( V2 Smg/)/2. 
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ABSTRACT OF THE DISCLOSURE 
A process to enhance metal line layout which designs is provided and includes two separate 
control spaces to address capacitive issues along speed sensitive pathways in an integrated circuit 
structure without negatively impacting tha-Wemer Fill processing. One control space (i.e., 
DRCgapi) is for decreasing the spacing between various metal featiu-es to standardize such 
spacing, and a second control space (i.e., DRCgap2) is for addressing capacitance issues along 
speed sensitive pathways. Between speed sensitive pathways, spacing of added metal features 
provided to long parallel metal lines are maintained at the second control spacing DRCgap2. 
Spaces at the ends of such long parallel metal lines are reduced to the first control spacing 
DRCgapi in order to best fill three-way-intersections (TWIs) with subsequent depositions. 
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